We report the characterization of eight microsatellite markers in the big-headed ant Pheidole megacephala, a pest ant registered in the list of '100 of the world's worst invasive alien species'. An enrichment protocol was used to isolate microsatellite loci, and polymorphism was explored with 36 individuals collected in an invasive population from Australia and 20 individuals collected in a population from the native mainland location in South Africa. These primers showed a number of alleles per locus ranging from two to 10, and expected heterozygosities ranging from 0.083 to 0.826. Moreover, results of cross-species amplification are reported in five other Pheidole species and in seven other ants of the subfamily Myrmicinae.
The big-headed ant P. megacephala is well known as a household and agricultural pest, and its negative ecological impact on biodiversity may be greater than any other invasive ant (Wetterer 2007) . The species is nominated as one of the 100 of the world's worst invaders by the IUCN Species Survival Commission Invasive Species Specialist Group (Lowe et al. 2001) . However, despite its ecological and economical impacts, no genetic studies have been conducted to decipher the evolutionary processes associated with the invasion of the big-headed ant. Here, we describe the development of eight microsatellite loci for this invasive species and their application to individuals from Africa, the supposed native range of the species (Wilson & Taylor 1967) , and Australia.
Samples were collected in March 2005 from four Australian populations and stored in ethanol at -80°C. Total genomic DNA was isolated using a standard phenol-chloroform extraction protocol (Sambrook & Russell 2001 ). An enriched library was made by ecogenics GmbH from size-selected genomic DNA ligated into SAULA/SAULB-linker (Armour et al. 1994) and enriched by magnetic bead selection with biotin-labelled (CT) 13 , (GT) 13 (GTAT) 7 and (GATA) 7 oligonucleotide repeats (Gautschi et al. 2000a, b) . Of 374 recombinant colonies screened, 163 gave a positive signal after hybridization. Plasmids from 64 positive clones were sequenced and primers were designed for 16 microsatellite inserts. The allelic distribution and the level of polymorphism measured as the expected (H E ) and observed (H O ) heterozygosities, were estimated using genalex 6 (Peakall & Smouse 2006) . Test for linkage disequilibrium (LD) and exact tests for Hardy-Weinberg equilibrium (HWE) for each locus and location were conducted with the program genepop version 3.4 (Raymond & Rousset 1995) . The presence of null alleles was estimated using micro-checker (Van Oosterhout et al. 2004 ). Microsatellite loci were tested on 36 workers collected in one Australian population (Howard Springs Natural Park, Northern Territory) and 20 workers from one South African population (Skukuza). Multiplex polymerase chain reactions (PCR) amplifications were optimized and performed in a 10 μL reaction volume containing 2 μL of genomic DNA (about 4-8 ng of DNA), 5 μL of 2× HotStar Taq Master Mix (QIAGEN), 0.3 μm of forward and reverse primers each and double-distilled water. PCRs were carried out with an MJ Research PTC-200 thermocycler. After an initial denaturing step of 15 min at 95°C, the PCR consisted in 35 cycles of 30 s at 94°C, 90 s at the annealing temperature (see Table 1 ), and 60 s at 72°C, followed by a final extension step of 30 min at 60°C. Microsatellite loci were analysed on an ABI 3100 automated sequencer (Applied Biosystems); the lengths of PCR products were determined using genemapper software (Applied Biosystems) and used to construct a multilocus genotype for each individual.
Eight polymorphic loci with unambiguous allelic pattern were selected for further population studies. Primer sequences and PCR conditions are given for each selected locus in Table 1 . The sequences of the eight loci have been deposited in the GenBank database (Accession nos EF503571-EF503578). In the Australian sample, the number of alleles per polymorphic locus and the expected heterozygosities ranged from two to four, and from 0.083 to 0.583, respectively. Loci developed here were more polymorphic for the native South African population, with the number of alleles ranging from four to 10 and levels of expected heterozygosity per locus varying between 0.583 and 0.826 (Table 1) . Such a discrepancy in allelic frequency between native and introduced populations has also been reported in other ant species (Holway et al. 2002; Fournier et al. 2005) . No significant deviation from Hardy-Weinberg expectation over all loci was found for the Australian population (all P > 0.342), except locus Pmeg-12 (P < 0.001) showing a significant heterozygote deficit. Similarly, in the South African population, all loci were at HWE (all P > 0.069), except loci Pmeg-12 and Pmeg-14 characterized by a significant heterozygote deficit (P < 0.001 for both loci). Such a deficiency in heterozygotes may result from the presence of null alleles. This seems to be the case for the two loci Pmeg-12 and Pmeg-14 from the South African population (with a respective frequency of 0.13 and 0.27) but not for Pmeg-12 from the Australian population. High relatedness among individuals within nests can also result in departures from HWE; however, we would expect this to be evident across more, if not all, loci. Despite significant heterozygote deficit In addition, we performed cross-species amplifications of the selected loci on 11 ant species of the subfamily Myrmicinae. Five species belong to the genus Pheidole (P. dentata, P. gilvescens, P. longipes, P. rhea and P. xerophylla), five species belong to a different genus of the same tribe Pheidolini (Aphaenogaster gibbosa, A. senilis, Messor barbarus, M. capitata, M. sancta) , and two species are of the tribe Pheidologetonini (Pheidologeton affinis, P. silensis). Extractions and amplifications were performed on four individuals of each species plus two positive and one negative controls (DNA of P. megacephala workers and distilled water, respectively), following the procedure described above. As shown in Table 2 , two loci (Pmeg-10 and Pmeg-11) amplified for each species of Pheidole and six loci did not amplify with any of the species sampled. Individuals of Aphaenogaster senilis, A. gibbosa, Messor barbarus, M. capitata, M. sancta, Pheidologeton affinis and P. silensis never amplified with any of the loci tested.
In spite of relatively low allelic variation, the microsatellite loci characterized in this study will provide useful information for studies of population genetic structure in both invasive and native populations of the ant P. megacephala, and will help to clarify the origin of this pest species. In the African population, the presence of null alleles at two loci should be considered and corrected for allele frequency errors by using different procedures (e.g. Van Oosterhout et al. 2004 Chapuis & Estoup 2007) . Thus, data from these microsatellite loci will contribute to providing insight into the evolution of colony and population genetic structure following the introduction of ant species in a new environment. 
